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In addition to the eight known compounds two new constituents 
were isolated as antifeedants for the larvae of the yellow butterfly, 
Eurema heeabe mandarina de I'Orza, from the methanol extract of 
LyeoriB radiata Herb- Their structures were established to be 
(-)-3'-hydroxy-4'-methoxy-7-hydroxy-8-methylflavan (I) and 0-methyl- 
lycorenine (III) on the basis of spectral evidence. Final evidence 
for the structure of I came from the synthesis of the racemate. 
Two of the known compounds, galanthamine and lycoramine , were 
isolated as carbonate. In addition to I and demethylhomolycorine 
(IV). lycoricldinol (VII) and lycoricidine (VIII), reported as 
plant growth inhibitors, were main antifeedants in radiata. 

KEYWORDS Amaryllidaceae; Eurema heaabm mandarina; alkaloid; 

flavan; antifeedant; Lyeoria radiata 



Our continuing search for insect antifeedants from plants^^ has led us to 
examine the active constituents from the bulbs of Lycorie radiata Herb. (Amary 111- 
daceae). Methanol extracts from the bulbs revealed potent antifeeding activity 
When tested against the 5th instar larvae of the yellow butterfly 
Eurema hecabe mandarina de I'Orza, using the same bloassay as that reported 
previously. Separation of active materials from the extract was made by 

several methods under monitoring by the antifeeding test. Feeding inhibitory 
activities were evaluated on the basis of the feeding ratio, which was calculated 
from the mean frass count of the 5 final instar larvae for test diets and control 
diets. 

The methanol extract was fractionated Into chXorofopn soluble and water 
soluble fractions. The former was purified by repeated silicic acid column 
Chromatography to yield antifeeding active substances I. ii and III. The latter 
was purified by a combination of LH-20 and silicic acid column chromatography 



BNSDOCID: <XP. 



►148848A_L> 



No. 6 



2147 



5 4 

R3«0H 

OH 




CHaQ 



VI 




R 0 
VII: R»OH 
VIII: R.H 



OH 
OH 



CH3 — ].+ 
Ocj'-^O 




^OCH3 



and droplet countercurrent chromatography to give antlfeedlng active substances 
cl^oarla '''' ^" ^" respectively identified hy Ir^^t 

rnr.H ^"''""'^ ^"''"'•^^ comparison with the reported AlJ^ 

ZT^ Tt "^^"P""-^-. lycorine. lycorlcidinol . and lycoricfdine 

Which had been already isolated fron. this plant. Compound II was also idlnt"i;; 

i:s:::::tzizy^'^''''''" ^^^^ 

Compound I. a. colorless oH,f,<J 20-31. 0« {c-1.44, CHCl ) uv X««OH ^ . 

(OH) 1600. 1510 (aromatic ring), was assigned the-^^lecular formula C H O 
on the asls Of the MS : .as, and the molecular fo^ula .r l li^taU!^ 

X i™f . ' ^'O-l^Oe. Calcd: 370.1414). The NMR spectrum (DMSO-D 

ieLne ring (6 33* in . T ""^ ^.2.3.4.substltute; 

attached :'e H;r'(4 :3 "dd . Tt^; ' " ^ " 

^ , ^^.93, IH. dd. ^=9, 3 Hz), a aethoxyl signal (3.77 3H 

two methylene protons (2.5-3.0. 2H. m and 1.8-2 2 2H « nl^t . ' 

ed to benzene (r qa -^u x ^ * ' ^' oethyl group attach- 
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as an oily substance, which showed in the MS the fragments?^ corresponding to 
A and B at m/z 137- and 150 besides the molecular ion. 

These observations show I to be ( -)-3 • -hydroxy-4 » -roethoxy-T-hydroxy-S- 
'aethylf lavan. It is evident from the coupling constant of the methine proton 
attached to ether that a conformation in which the 2-aryl group is equatorial 
Is strongly favoured.®^ The absolute configuration indicated In structure I is 
based on the previous observations that the S configuration is established for 
(-)-4» -hydroxy-7-methoxyflavan.^^ The natural product (I) showed identical spec- 
tral data to the racemate of I, synthesized by hydrogenation of the corresponding 
flavyliurn chloride. The flavyllum salt was prepared according to the method of 
Cooke et al. from 3-hydroxy-4-raethoxyacetophenone and 2 ,4-dlhydroxy-^-methyl- 
benzaldehyde . 

Compound III, mp 121-125«C, ^i^z^^A ' 331) » lc<J p"* ♦198 .0» (c«1.04. 

MeOH), IR //^"^^3 cro"^: 1611, 1500, showed in the *H NMR spectrum (CDCl^, $ ppm) 

max ^ 
the presence of N-methyl group (2.12, 3H, s) , benzyl proton (3.16, IH, m) , 

aliphatic methoxyl group (3.55, 3H, s), two aromatic methoxyl groups (3.87, 3.89, 
each 3H, s), a methine proton attached to ether (4.31, IH, m) , a vinyl proton 
(5.50, IH, m) , a methine proton of a hemlacetal (5.52, IH, s) , two aromatic 
protons (6.79, 6.88, each IH, s) . On acid hydrolysis III gave lycorenine.^ 
These facts show III to be 0-methyllycorenine« 

Compound IX, mp 218-222«C, [oO^^-9B.8" (c«1.0, MeOH) , was assigned the mo- 
lecular formula ^^1 ^ 2'1^^3' ^Z^^3'^2^ °" basis of the elemental analysis 
and the following evidence. The IR spectrum cro"^) exhibited bands corre- 



Table 


I- The 


Feeding Inhibitory Activities of 


Flavans and Alkaloids 


Samples 


Concentration Feeding ratio 
% % 


Samples 


Concentrat 1 on 
% 


Feeding ratlo^ 
% 


I 


0.8 


7.2 


VI 


0.4 


34.0 




0.2 


11.6 




0.25 


. 22.8 




O.05 


35.8 




0.1 


39.5 


XI 


0.6 


20.8 




0.05 


53.5 




0.4 


27,5 


VII 


0.25 


13.0 




0.2 


19.1 




0.1 


15.3 




0-05 


66.5 » 




0.025 


29.3 


III 


0.8 


32.4 


VIII 


0.25 


21.9 


IV 


0.4 


20.9 




0.1 


46.0 




0.2 


20.0 




0.025 


44.2 




0.1 


19.1 


IX 


0.4 


21.9 




0.05 


22.8 




0.1 


41.4 


V 


0.4 


27.4 




0.05 


91.6 




0.2 


23.7 


X 


0.8 


40.5 




0.1 


55.3 




0.6 


62.8 


a ) Strong 


feeding 


inhibitory activity. 


0-20%; slight, 20-509t; none 


• 50% and 



greater. 
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epondlns to N* H (2650-200O) besides ^ydroxyl (3560 3350> o ^ . 
absorptions (1617 isaa i.;n«^ ^ 1 ^"'^"^^ 13S60, 3350) and bcnzenold 
i-entlcal wl^ ""^ "l''" "P"'— (CD3OI,. 5 pp„, «as al„ost 

(2 98 3H .r 8«lantha»lne. except that the signal of N-methyl arouo 

IL:; IV'thTrr "a^r"/"" Ha.a„th«.i„e. ,he MS .fs 

«n»c„toa salt or galanth^H;:: ' h ^''^^ " ^« 

base hy heating irutrtTl 'tf """^ con.e.t.^ i„to the original 

carhonate ~.ll^ was rtected ' " ""^ «alantha»i„e. and 

confined by the eZ^'Tor \ °' carbonate, which was 

These ohseXatlons s:<l « ./Tr TT."" hydrochloric acid. 

lycora»ine carbonate Vri' « ^ "2°' ''^bo identified as 

The reedin:^:::ib:t:^TcViw\ir?f^ -tralLatlon. 
ana VIXI were „ai„ antlfe^da;:: i„"the bulb's oH tTl.:: '""'si'- 
Show potent Insectlcirf^i -^4.4 ^ radiata. Since VII and IX 

or th^ yellci b" t/r^ly tei^'J^t^f ^"i"""'"''"^ ^-vae 
poisoning aotlon.«> it' is ' to be inferred by the 

a- Plant growtr inhib tois '-^ I^l^ th '".^''T""" 

the insect. ^^^^ors. show the feeding inhibitory activities against 
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